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CCCPERATIVE  CORN  SEED  TREATI"n:-yT  TRIALS  FCR  \9LL 
jr  THE  CENTRAL  AI-JD  NORTHERN  STATES  REGION 

George  S  enieniuk-'- 

A  single  hybrid,  US  13,  obtained  in  lov/a  and  reoresented  by  a  100  lb. 
seed-lot  produced  in  1943?  vjas  used.     The  seed  v/as  divided  into  5  equal 
parts,  with  h  of  them  receiving  treatment  vjith  one  of  Sem.esan  Jr.  (1% 
ethyl  mercury  phosphate)  at  1  1/2  oz.  per  bushel;  Barbak-C  (8?  mercuric 
phenyl  cj^'anamide)  at  1  1/2  oz.;  Soergcn  (98^  tetrachloro-para-benzoquin- 
one)  at  2  oz.;  and  Arasan  {50%  tetranethyl  thiuramdisulf ide)  at  1  oz.  per 
bushel;  while  the  fifth  remained  untreated  as  a  control.     On  the  second 
day  after  treatment  the  seeds  v:ere  oacketed  in  coin  evelooes  in  lots  of  ^ 
100  seeds  and  distributed  to  the  coooerators .     Plantings  in  the  field  were 
made  in  rod-row  plots  arranged  in  ccnrolete  randomized  blocks,  replicated 
6  times.     The  plots  were  spaced  1  foot  a  Dart  and  received  the  seeds  from  a 
single  packet.     As  many  as  5  repeat  rlantings  were  made  at  different  dates 
beginning  in  late  April.    The  locations  and  cooperating  indiidduals  were: 

St.  Paul,  Minnesota  =   .  M.  E.  Moore        Ames,  Iowa  G.  Semeniuk 

Columbia,  Missouri    .  .  C.  M.  Tucker     Madison,  '"isconsin  .  P.  E.  Hoppe 
Urbana,  Illinois     .   .   .  B.  Koehler         Lafayette,  Indiana  .  A.  J.  Ullstruo 

Field  Emergence  Res^Jilts 

The  weather  conditions  in  the  corn  belt  throughout  much  of  the  normal 
corn  olanting  period  from^  late  Aoril  to  late  May,  19^4?  were  abnormally  wet 
and  cold  and  thus  delayed  planting  in  scm.e  locations  for  as  much  as  a  mionth 
beyond  the  usual  time.     The  miean  emergence  results,  the  days  taken  for  e- 
mergence,  the  m.ean  tem.uerature  during  the  em.ergence  period,  as  well  as  the 
soil  mioisture  conditions  at  the  different  planting  dates  for  the  different 
States,  are  presented  in  Table  1.    Soil  type  and  pH  for  the  different  loca- 
tions are  indicated  in  a  footnote  of  the  Table. 

Significant  benefits  in  emergence  fromi  seed  treatment  in  Minnesota  were 
obtained  in  plantings  made  on  May  19?  May  24,  and  June  10,  but  not  on  M'ay 
31;  in  Iowa  on  Aoril  29,  May  6  and  l6,  but  not  on  May  30;  in  Missouri  on 
May  19  and  June  30,.  but  not  on  May  26  and  June  23;  in  'Wisconsin  in  the 
planting  made  April' 29,  in  Illinois  on  April  21  and  May  4  and  12,  but  not 
on  May  25  and  June  2;  and  in  Indiana  on  planting  dates  April  20  and  27, 
May  8  and  20,  but  not  on  May  30.    The  significant  treatm.ent  effect  obtain- 
ed on  the  May  25  planting  in  Illinois  v;as  due  to  the  reduction  in  emer- 
gence obtained  from  Arasan  treatment.    Nonsignificant  reductions  were  ob- 
tained in  ^llinois  on  the  May  12  and  Jun.e  2  plantings  and  in  Missouri  on 
the  May  26  planting.     Arasan  treatment  on  the  J^one  30  plant irxg  in  Missouri 
was  significantly  better  than  the  nontreated  but  inferior  to  the  other 
treatments,    ".veather  conditions  in  Missouri  before  and  subsequent  to  the 
June  23  and  30  plantings  were  too  dry  for  uniform,  emergence  with  the  rsult 
that  miany  seeds  did  net  germJ-nate  until  after  the  July  25  rainfall. 

In  general,  Arasan  proved  superior  to  Snergon,  Semesan  Jr.,  and  Barbak-C 
at  such  planting  dates  as  required  one  week  or  longer  for  emergence,  but 
significance  (at  the  %  level)  was  attained  only  when  nearly  2  weeks  were 
required  for  em.ergence  (Tables  2  and  3)»    Spergon  proved  equal  to  Semesan 

-^Chairman,  Corn  Seed  Treatm.ent  Subcommittee,  Central  and  Northern  States 

Regi.on 
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Table  2,     Nmiber  of  times  each  treatment  v/as  better  than  any  other 
treatment 


^ Based  on  differences  at  5%  : 

Based 

on  significant  (5% 

Loca- 

.Planting 

level  of  significance  : 

:  level ) 

and 

non- significant 

tion 

:     date  i 

differ ences 

:  Non- 

Sem- 

Bar- 

\  Noh—  ; 

Qpm- ' 

Bar- 

•  "t"  r"OQ  1"  — 

•  op^i  • 

/iT*^  —  • 
t\i.  a  » 

treat- 

bfi V  • 

ril  d 

•  r 

•  \j 

^^•on 

san  • 

ed 

Jr. 

1  san 

Minn  • 

•4'av  17 

:      p  : 

2 

1 

Q  . 
J  * 

3  :: 

c 

1  <^ 

1  . 

u 

1  3 

"iav  2L 

:  1 

:  1 

\     .1  : 

G  : 

1 

1 

0. 

9 

:  4 

:May  31  : 

n 

•  u 

r 

0  : 

J  • 

2 

1 

J. 

:June  10  : 

.  1 

X  ■ 

1 

1 

-, 

'  \ ' 

0  : 

9 

1 

J_ 

9 

Iowa 

:  A.Dril  ^9 : 

0 

2 

:  C 

L  : 

G  : 

3  ' 

1 

3 

.  4 

:Mav  6 

c 

2 

\       2  ' 

2  : ; 

G  : 

2 

1 

J  3 

:  4 

:May  l6  : 

0  : 

1 

a. 

1 

;  1 

K  : 

G 

1 

.    3  : 

2  ' 

L 

:May  30 

:  0 

0 

C 

0 

0  : 

/; 

4-4- 

9 

1 

\  2 

M.D. 

rkay  19  : 

0 

W  1 

J 

Q 
J> 

r 

1 

0 

J 

1 

'  Mav  26 

0 

2  : 

1 

1 

J-  e 

• 

1 

•  A- 

0. 
J 

9 

June  23 

,  r 

(~  , 

C.  ' 

r  . 

u  -  • 

u  \ 

:  G 

J  2 

:  1 

I  3 

1, 

June  30 

:    -  0 

;  2 

\  2 

U  : 

1  : ' 

c 

:  3 

I  .  2 

: 

:  1 

Wis. 

April  29: 

JL 

9 

2  : 

:  G 

>          -L.  I 

1. 

111. 

: April  21 

0 

1  " 
•  X 

^  •  : 

G 

2  . 

;  1 

•  9 

L 

rJ.ua  J       L+  0 

"I 

•  ^ 

Q  . 
J  • 

C  ; 

1  . 

Q 
9 

: Mav  12  : 

0  i 

c 

U- 

n 
u 

n  » 
u  . 

U  : 

0  : 

1 
X 

1  : 

1  . 

1 

1  : 

0  : 

:  -  1 

:  U 

:  2 

:  3 

C 

June  2 

:  0 

:  0 

:  1 

1  : 

0  : 

1 

:  2 

:  3 

I  G 

Ind . .  : 

April  20 

I  0 

:  1 

:  1 

2  : 

3 

G 

<i 

:  1 

:  3 

:  4 

April  27 

0 

:  2 

:  1 

1  : 

1 

G 

i+ 

:  1 

:  2 

:  3 

May  8  : 

0 

1 

:  1 

\  2 

1  :: 

0  : 

2 

1 

.  4 

:  3 

:May  20  : 

G  : 

1 

j- 

:  1 

]_  . 

:  0 

2 

1  , 

2 

4 

May  30 

0 

0 

 C_j 

0  : 

C 

: 

:  1 

2 

2 

Total 

;  1 

.  23 

21 

29  : 

L  J  

:  61 

39  J 

59 

!  64 

Footnotes  to  Table.  1  • 

a-Scil  type  and  pH;    Missouri — Putnajn  silt  loan,  pK  5 '5:  Indiana — 'varsav; 
silt  loam,  dH'5.6;  Ic".  a — ^.ebster  silty  clay  loam,  pH'6.2;  Illinois — 
Flanagan  silt  loam,  pH"  :>.G 

^ylean  of  minim^am  and  maximiom  daily  tem-^eratures  over  the  oericd  from 
planting  to  emergence 

^Mean  of  minimum  and  ma:d.m'am  daily  temoeratures  for  4  days  follo^'ving 
planting 

^Soil  temperature  at  seed  level 

^Condition  of  soil  following  planting  to  emergence 

^Soil  was  very  dry  with  germination  beins  erratic  and  retarded  until  after 
July  5  rain 

^Required  "F"  for  1%  level  =  4.43;  5%  level  =  2.8? 
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Tebl^.  3.    Days  to  emergence  in  relation  to. the  number  of  times  that  each 
treatment  vvas  better  than  any  other  treatment  '  ' 

:    :  Based  on  differences  at  ^  r   ~      •: Based  on  significant 

I  :the  5%  level  of  signi-     ::  '       :  :level)  and  non-signifi- 

Loca- :  Plant-  :   ficance'   : :  Loca-  :  Plant-:  cant  differences   ^ 

tion  :ing      :        :  Seme :  Bar-:-     -  :    -      :  tion  :ing      :        :  Seme:  Bar-:  : 

:date     :N.T.:san  :bak  :Sp"er : Ara-: :          :date    :N.T.:san  :bak  :Sper:Ara- 
 J  I  :  Jr.':  C    :gon  :  san  ; :  :  :  Jr.;  C     tgon  ;  san 


Emergence  period  of  14  or  more  days 


Iowa 

Apr. 15 

0 

0 

0 

,  2 

-  u 

Ioy;a 

A.or.l5.' 

0 

■  3 

1 

3 

4 

JLj-J.  • 

h-n-r   1  7 

api  » 1.  ( 

n 
u 

1 

2 

Q 

J 

Apr. 17 

0 

9 

J- 

J5 

1 

Ind. 

Apr. 20 

0 

1 

1 

'  2 

3 

Ind . 

A.pr.20 

0 

.  2 

1 

4 

Ind. 

Apr. 27 

0 

2 

1 

1 

j_ 

Ind. 

Aor.27"" 

0 

4 

1 

2 

3 

Total 

c 

7 

J' 

.  7 

11 

Total 

G 

11 

4 

11 

15 

Emergence 

_£9:ciod_ 

01  / 

to'  13  d'ays 

Minn . 

Jun.lC 

0 

1 

1 

1 

Minn . 

May  17; 

0 

■  2 

1 

^  4 

3 

Iowa 

May  6 

0 

2 

1 

2 

Minn . 

May  31 

G 

3 

2 

1 

Wis. 

Apr ,  29- 

0 

2 

1 

2 

2 

Minn. 

Jun.30 

0 

2 

1- 

4  . 

3 

111. 

May  U 

0 

2 

.2 

3 

lov.a 

May  6 

0 

2 

1 

4 

Ind. 

May  B 

0 

1 

2 

1 

v:is. 

Apr . 29 

0 

3 

1 

2 

4 

111. 

May  4 

0 

•  2 

1 

> 

4 

Ind . 

May  8 

0 

2 

1 

4 

3 

Total 

0  • 

8 

■  3 

•9 

9 

T.ctal  • 

0 

16 

•  8 

25 

Emergence 

period  of 

less 

than  7  days 

Minn . 

•May  2U 

c 

1 

]_ 

1 

1 

Minn, 

May  24 

0 

1 

1 

3 

4 

Iowa 

May  16 

c 

1 

1 

1 

■  L 

Iowa 

May  16 

0 

■  1 

3 

2 

4 

Mo . 

"May  19 

0 

3 

3 

■  0 

■1 

Iowa 

May  30 

0 

4 

3 

1 

2 

Mo. 

May  26 

0 

2 

-L 

1 

0 

Mo. 

May  19 

0 

4 

3 

1 

2 

Mo.  J 

J Jun.3G 

c 

2 

2 

.  U 

1 

Mo. 

May  26 

1 

4 

3 

2 

0 

111. 

May  12 

0  ■ 

r 

U 

■  0 

•G 

MOo 

Jun.23 

0 

2 

1 

3 

,  4 

111. 

May  25 

1 

1 

.  1 

Ma. 

Jun  .'30 

0 

3 

2 

4 

1 

111. 

Jun.2 

c 

0 

1 

•  1 

C 

111. 

May  12 

2 

3 

4 

.  0 

1 

Ind. 

May  20 

0 

1 

i. 

1 

1 

111. 

May  25 

1 

4 

2 

3 

0 

111. 

Jun.  2 

1 

2 

3 

4 

0 

Ind. 

May  20 

0 

2 

1 

2 

4 

Ind. 

May  30 

0  * 

4 

1 

2 

2 

Total 

1 

11 

15 

10 

8 

Total 

5 

34 

27 

27 

2i. 
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Jr.,  while  Barbak-C  "was  the  least  effective  under  these  same  conditions. 
¥here  ejiergence  occurred  within  less:  than' 1  we'ek,  Semesan' Jr.  proved  gen- 
erally superior  to  the  other  rmricides>  'although .  Barbak-C  appeared  to  be 
slightly  better  than  either  Semesan  Jr>  or  Spergon  on  the. basis  of  signi- 
ficant effects.  '  .tirasan,  under'  these' conditions ,  appeared  the  least  effec- 
tive fungicide. 

Greenhouse  Emergence  Results 

Greenhouse  emergence"  tests  in  Iowa,  using  field-soil  freshly  obtained 
from  an  area  closely  adjacent  to  the  field  plot,  revealed  marked  benefits 
in  er^ergence  from  seed  treatment  under  conditions  of  initially  prolonged 
cold' temperatures  of  Ul°  F  (S.3°  C)-,  in  contrast  to  continuous  greenhouse 
temperatures  of  25  to  30^  .C.    Non^ significant  diff.erences  am.ongst  the  fun- 
gicides were  obtained  under  the  latter  contihiious  v/arm.  temperature  condi- 
tions using  steamed  or  nonst earned  soil  (Table  4) .    Significant  benefits 
from'  treatment 'were  obtained  only  in  honsteamed  soil;     The  order  of "the 
fungicides  from,  the  greatest  to  the  least  effective,  when  seeds  were  sub- 
jected to  an  initial  cold,  with  moist  soil  conditions,  was  Arasan,  Semesan 
Jr.,  Spergon,  and  Earbak  C,  with  the  last  named  being  the  least  effective 
by  far.  ■        '  •  ' 

Table  4.     Greenhouse  emergence  results. 


:Diff . 


Seed  treatment 

for 

Soil 

:  Temperature 

:  Ncn- 

:Seme- 

:  Bar- 

:Sp 

er- 

:Ara-: 

Treatmient: 

sign. 

treatment 

:  trea 

ted 

:san 

:  bak 

:  go 

n 

:  san  : 

5% 

:  ,-  Jr , 

:  D 

level 

Steam^ed 

25-30° 

c  - 

18. 

3^^  . 

19.4 

19.0 

19 

.3 

19.8 

1.90^ 

Nonsteamed 

25-30° 

c 

18. 

U 

19.5- 

19.2 

19 

.1 

19.6 

3.05**^ 

C.77 

Nonsteamed 

8.3''  C' 

for  10 

C . 

5 

16.4 

5.7 

15 

.1 

17.7 

9.44*''^^ 

1.26 

days,  then 
25-30°  C 


%iean  emergence  from  20  seeds  planted  in  each  of  10  reolications  in  • 
as  many  flats  of  soil  '  ' 

t^Required  "F"  at  5%  level  =  2.63 

^Required  "F"  at  l%  level  =  6.01.,  5%  level  =  3.55.     Calculated  only  for 
treatm.ents  of  Semesan  Jr.  ,  Spergon,  and  Arasan 

The  marked  benefits  in  emergence  from  seed  treatment  obtained  in  the 
greenhouse  and  field  under  cold,  wet  soil  conditions ■ are  attributable  in 
large  measure  to  the  seed  lot  used.    Examination  of  this  seed  lot  revealed 
the  seed  coat  to  be  damaged  over  the  embryo  in  100%  of  the  kernels,  while 
crown  damage  was  prevalent  on  2'j>%  of  the  kernels.    The  former  more  serious 
injury  provides  an  entrance  to  the  embryo  for.  the  seed-rotting  Pythiums  of 
the  debaryanum.  type  that  flourish  in  early  spring  under  cold,  moist  soil 
conditions,  while  the  latter  type  of  injury  is  less  injurious  to  stand. 
Planting  hypochlorite .disinfected  samples  of  the  untreated  seed  lot  on  to 
potato  dextrose  agar  medium  in  petri  dishes  revealed  98. 7p  of  the  kernels 
to  be  viable;  6.8%  yielded  Diplodia  zeae ,  4.9%  Fusarium.  mo nili forme ,  17.5% 
Chaetomium  sp. ,  Penicillium  spp, ,  and  i-iucor  sp'o.,  leaving  70.7%  of 'the 
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Table         Percentage  of  weak  plants  in  field  plantings. 


:?lant- 
Loca- : ing 
tion  idate 


Seed  treatment 


Non-      :Semesan:Barbak:  : 
treated;     Jr.     ;     C      :Spergon: Arasan 


:Diff.  for 
Treatment: sign,  at 
"F"      \%  level 


[inn.  May  17 

Hay  31 
June  10 


6.0 
17.3 

3. a 

4.0 


2.8 
2.4 
1.5 
1.3 


4.5 
4.5 
1..6 

3.2 


3.1 
3.6 
2.2 
2.8 


3.1 
4.4 
1.5 
1.3 


26.45** 
25.21** 

3.23^* 

1.77 


1.4 
3.6 
1.4 


MO. 


June  6 
June  13 


22.9 
19.0' 


4.4 
2.1 


3.3 
3.5 


6.1 
3.8 


4.9 
2.2 


26.90** 
3.98* 


4.7 

3..  4 


Wis 


111. 


Apr... -29 

Apr. '21 

May  4 
May ' 12 
May  25 
June  2 


7.7 

15.7 
23.9 
32,5 
25.2 
46.0 


2.5 

5.1 
11.4 
5.2 
4.0 
8.7 


3.4 

9.6 

13.3 
6.2 
4.8 

10.5 


3.0 

6.3 
10..  2 
7.4 
7.2 
17.2 


1.3 

4.6- 
9.2 
6.8 
4.0 
6.3 


4.61-'^* 

8.57'- 
5.38** 
26.62** 
33.41** 
184.29** 


Required  "F"  at  1%  level  =  4.43,  5%  level  =2.87 


3.4 

4.6 
7.6 
5.7 
2.1 
1.7 


Table  6.    Percentage  of  plants  in  the  Iowa  test  below  the  mode  height 
class  for  the  non- treated. 


Plant- 


Mode 


Seed  treatm.ent 


;Diff.  for 


ing  : 

height 

Kcn- 

:Seme-  : 

Barbak: Sper- 

:  :T 

r ea tme nt :  sign .  at 

date  : 

class 

Tr.. 

: san  Jr: 

-     C    :  Ron 

: Arasan: 

"F"  : 

5%  level 

Apr.  29 

cms 
10.0-12.-4 

36.7 

44.1 

29.5  18.4 

10.7 

17.70** 

9.7 

May  6 

10.0-12.4 

49.7 

40. 5 

35.8  34.5 

29.4 

5.20* 

11.6 

May  16 

12.5-14.9 

51.9 

45.9 

35.1  43.8 

26.9 

4.91* 

18.6 

May  30 

12.5-14.9 

44.6 

17.4 

10.0  14.7 

11.4 

5.84* 

19.3 

Required  ' 

'F"  at 

\%  level 

=  7.01,  5%  level  =  3. 

84 

Table  7.    Mean  height  of  plants  (cms)  from  nontreated  and  treated  seed 
planted  in  the  greenhouse. 


Seed  treatm.ent 


Soil 

treatment 


 :Diff.  for 

:  Mon-        :  Seme  san :  Barbak  :  :  ;  Treatment :  signif .  at 

: treated  ;     Jr.     :     C      iSpergon; Arasan:     |T "'^      ;  5/^  level 


Steamed 
Nonsteamed 


9. 6b 
12.9 


17.7 
14.4 


I0.4 
13.4 


17.7 
14.0 


16.7 
14.2 


L.37'^* 
9.48** 


4.6 
1.6 


^Required  "F"  at  1%  level  =  3.'^9,  5%  level  =  2.63 

^Mean  height  of  plants  from  20  seeds  planted  in  each  of  10  replications 
in  as  many  flats  of  soil.    Plants  3^v^'eeks  old. 
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kernels  free  of  organisms.-    V^hils  the  present  seed  lot  failed  to  meet  the 
requirement  of  nearly  disease-free  seed  essentially  typical  of  the  oresent 
day  hybrid  seed-corn  production  and  considered  necessary  to  a  study  of 
the  role  of  soil-rborne  orgarj.sms  in  reducing  stand's  and  vigor  of  plants, 
the  presence  of  the  seed-borne  organisms  was  considered  of  only  minor  im- 
portance because.. t.he  fungus  flora  on  the  roots  and  mesocotyl  proved  essen- 
tially differejit.  from  that  uismlly  found  on  the  seeds.    "The  seed  coat  in- 
juries over  the  embryo,  sustained  during  processing  and  common  in  the  hy- 
brid seed-corn  industry  (Tatum,  L.  A.  and  M.  S.  Zuber,  Germination  of 
maize  under  "adverse  ccnditi:cn-s;  '  Jour . -Amer  .  Soc .  Agron.  -35:  /iS-59»  1943)  > 
favored  accentuated  conditions  for  seed  treatment  benefits. 

-    .  .  Vigor. of  Seedlings 

Two  types"  of  measurements  were  made  on  \'lgGr  of  seedlings:  (1)  the  per- 
centage :cf  vjeak  or  stunted  plants  at  a  tim.e  7Jhen  at  least  3/4  of  the  plants 
v^ere  in  the '  3-l-6a-f  stage/  and  {2)  heignt.  of  •  individual,  plants  as  meas^ored 
fromi  the  crovjil  to 'the  tip  of 'Lhe  longest  leaf.    Readings  of  the  first  type 
were  made  in  Minnesota,  '.'isccnsin,  Illinois,  and  k'issouri  (Table  5)- 
Marked  benefits  frpm  seed  treatm.ent  in  vigor  of  seedlings  in  the  field 
were  obtained, on  the  May, 24  planting  in  Minnesota,  on  all  plantings  made 
in  Illinois,  and  on  the  June  6  and  June  13  planuings  made  in  Missouri. 
Significant  but  smaller  benefits  also  were  obtained  on  the  May  17  and  31 
plantings  ifi  Minnfe'sota  and-the  ■  Aoril  -29-' planting  in.-v'aisconsin.    No  consis- 
tent advantage  was  evident  of  one  fungicide  over  another.    Measurements  of 
plant  heights  in  the  field  .in  Iowa  when' approximately »1  foot  high  revealed 
nonsignificant  differences  amongst  the  treatments  in  mean  plant  heights 
at  all  planting  dates  although^  the  percentage  of  plants  below  the  mode  was 
for  the  nontreated  generally  greatest,  and  least  with  Arasan  treatment 
(Table  6).     Plants  grown  in  the  greenhouse  on  steamed  and  .  non steamed  soil 
under  continuous  temperatures  of  25  to  30°  C  for  3  weeks  showed  signifi- 
cantly greater  height  due  to  treatment  but  without  any  difference  amongst 
the  dusts  (Table  ?).'"' 

Mesocotyl  anc^  Primary  Root  Necrosis 

Mesocotyl  and  priinary  root  necrosis  of  young  corn  plants  developed  in 
the  present  field  tests  were  determined  in  Iowa.     Two  examination  periods, 
using  3"-  replications  from  each"  date-planting,  wer-e  made  v^hen'-the  plants 
were  approxim-ately  1  and  2".  feet  higli,  respective  Dry.'   The  plants  were  dug 
with  a  digging-fork,  hand-freed  of  micst  of  the  soil  a nd' washed  in"  a  forced 
stream  of  water.  -Fifty  plants,  were  taken  at  random,. from  each  olot  and 
were  scored  inr:^.iYidua.lly-  a-cc.ord.ing  to  the  following:  : 
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Class  Mesocotyl 


G 


No  necrosis 


1  One-third  necrotic 


Two-thiirds  necrotic 


3 '         Completely  necrotic 


Primary  root 
Ko  necrosis 

One  or  two  roots  with  short 
necrotic  areas  at  or  near 
the  seed  or  removed  some 
distance  away 

All  roots  with  short  necro- 
tic areas  at  or  near  the  seed 
or  removed  some  distance  awav 


All  roots  necrotic  at  or  near 
the  seed  with  some  or  all 
roots  showing  long  necrotic 


areas 


and  the  data  for  each  plot  summarized  as  "Do  mesocotyl  or  primary  root 
necrosis  using  the  formula 

Sum  of  ratings  gV-^n  individual  plants  x  lOG 
Number  of  plants  examined  x  3 

.  Mesocotyl  and  primary  root  necrosis  was  m.ore  prevalent  and  miore  severe 
on  plants  examined  at  th6  second  period  when  approximately  2  feet  high 
than  at  the  first  period  vihen  only  1  foot  high  (Table  6)  ,     Greater  necro- 
sis was  shown  by  plants  from  date-plantings  made  in  late  April  and  early 
May  than  in  late  L'ay,    Regular  curves  can  be  obtained  by  plotting  the 
prevalence  and  severity  of  necrosis  against  days  from  planting  to  exami- 
nation but  this  relationship  does  not  hold  when  a  subtraction  is  made  of 
the  period  required  for  seedling  emergence.    By  doing  the  latter  the  in- 
tervals from,  emergence  to  examination  are  nearly  equalized  at  approxi- 
mately 18  days  for  the  first  examdnation  and  35  days  for  the  last,  and 
therefore  the  lower  prevalence  of  necrosis  obtained  on  later  plantings 
presumably  is  attributable  to  comparative  lateness  of  the  season  with  • 
consequent  lower  activity  of  pathogenic  organisms.    The  present  resixLt  may 
not  be  divergent  from,  that  of  19/^3  (PDR  Suppl.  145,  pp.  63-75 j  1944)  since 
it  may  represent  only  the  top  portion  of  those  curves. 

Benefits  from  seed  treatment  on  necrosis  reduction  were  more  evident  in 
the  earlier  than  in  the  later  oeriod  of  Dlant  develoomient .    The  effects 
of: seed  treatment  were  thus  operative  in  the  early  period  of  plant  devel- 
opment, perhaps  before  the  effective  fungicidal  m.aterial  had  become  dissi- 
pated in  the  soil.    Semesan  Jr.  generally  .proved  xnost  effective  in  reduc- 
ing the  extent  and  severity  of  mesocotyl  infection »  vvith  Arasan  being  next. 
Barbak  C  and  Spergon  offered  seme  protection  only  in  "ohe  May  30  planting. 
Primary  root  necrosis  v/as  not  reduced  significantly  by  any  of  the  fungi- 
cides although  less  necrosis  generally  was  obtained  with  Sem.esan  Jr.  treat- 
ment than  by  any  of  the  other  f iLngicides. 

Examination  of  3-^''Jeek-old  plants  developed  from  sLuLlar  seed  in  flats 
in  the  greenhouse  under  steamed  and  nonsteamed  soi]   conditions  at  continu- 
ous temperatures  of  25  to  30°  G  revealed  mar  lied  decreases  in  disease  on 
the  mesocotyl  and  primary  root  in  the  presence  of  seed  treatment  materials, 
with 'greater  reduction  in  steamed  than  in  nonsteamed  soil  (Table  9).  Sem.- 
esan  Jr.  proved  the.  most  effective  under  both  soil  conditions  while  the 
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Table  9-    Mesocotyl  and'  primry  root  necrosis  of  3-weeks-old  corn  plants 
in  the  Iowa  greenhouse  test 


: Percentage  of  plants 

infected  : 

Disease  severity 

^eed  treatment 

Seed  treatment  :Diff. 

Soil 

:        :for    ;  : 

for 

treatment 

:  Non- 

:Sem-:Bar-:  : 

:sign.:Mon-  : 

Sem-:Bar«:        :  : 

sign. 

: treat :esan:bak  :Sper 

Ara-:5^      :  treat: 

esanj^bak  •  .'-Iopt  •  Ar*fl  — • 

^san  : levelled  : 

Jr.:  G     :son  : san  : 

level 

Mesocotyl 

Steamed 

85.7 

18.7  38.0  42.9 

57.3    13.9  66.2 

11.8  20.3  22.2  35.3 

11.8 

Nonst earned 

54.0 

14.1  38.0  26.5 

20.3    15.3  24.7 

5.7  15.4  14.6  8.5 

11.2 

Prims ry  root 

Steamed 

68.5 

13.8  25.0  28.1 

31.0    10.8  53.9 

6.1  10.9  12.7  18.4 

.  5.6 

Nonst earned 

37.0 

10. 1  31.4  26.8 

27.3    14.4  15.8 

4.5  U'l  12.6  10.8 

7.0 

other  fungicides  were  similar  in  effectiveness. 

Fungi  Associated  with  the  Necrotic  Tissues 

Platings  of  necrotic  tissues  onto  a  carrot- extract  agar  medium  were  made 
soon  after  the  plants  v/ere  dug  in  the  field  for  examdnation  of  the  roots 
and  mesocotyls.    The  tissues  were  washed  overnight  in  running  tap  water  fol- 
lowed by  several  dips  in  as  many  changes  of  sterilized,  distilled  water, 
Jtixcess  V'ater  was  removed  from  the  tissues  with  sterilized  filter  jBper  in 
Petri  dishes  before  the  tissues  were  planted  on  the  surface  of  the  agar  me- 
dium.    In  most  cases  the  necrotic  tissues  were  taken  from  regions  closely 
adjacent  to  healthy  tissues.     Thus  mesocotyl  tissues  for  the  m.ost  part  were 
taken  next  to  the  crown  while  primary  root  tissues  were  obtained  some  dis- 
tance away  fromt  the  seed.    Tissues  from  secondary  roots  were  obtained  ad- 
jacent to  and  some  distance  from  the  crown,  while  those  from  the  crown  were 
taken  in  the  region  from  where  the  secondary  roots  emerged. 

The  sam.e  general  types  of  fungi  were  obtained  (Table  10)  as  in  1943.  Ne- 
crotic prim.ary  roots  yielded  predomdnantly  the  same  Helmint ho s por ium  sp., 
Fusarium  monilif orme,  and  Phoma  sp.  as  in  the  previous  year;  the  latter  or- 
ganism then  oeing  referred  to  as  one  forming  chlamydospores.    The  Helmin- 
t  ho  s  por  ium  sp.  was  considered  similar  to  H.  pedicel  latum  Kenry,  being  (on 
carrot-extract  medium)  a  little  broader  and  longer  (26-30  yx  x  69-75  |a)  , 
with  fewer  septations  on  the  average  (5  septa) ,  being  somewhat  darker  in 
color,  and  having  a  pronounced  acute  apex  on  the  mature  spores.    The  Phoma 
sp.  on  initial  isolation  from  carrot- extract  agar  medium  produced  interca- 
lary chlamydospores  (12-17  }i)  and  dark  brown  pycnidia  (60-85  u)  with  bigut- 
tulate,  ovoid,  hyaline  spores  (6.0-7.0  )i  x  3.5  u)  .    The  Helmint  ho  s  por  ium 
sp.  proved  only  mildly  pathogenic  to  inbred  line  Hy  corn  seedlings  under 
steamed-soil  conditions,  while  the  Phoma  sp.  was  not  pathogenic.    The  lat- 
ter organism  was  also  isolated  in  the  late  spring  and  early  summer  from  a 
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leaf  spot  (carrying  embedded  Phoma  pycnidia  on  corn  plants  with  symptoms 
common  tc  those  described  for  Phoma  zeicola  Ell.  &  Ev.,  Bull.  Torr.  Club 
27:   573,  19C0;  Phyllosticta  zeae  Stout,  Mycologia  22:  271,.  193C;  and  P. 
sor^hina  Sacc,  Mycologia  33:  655,  1941;  Phytopath.  11:  253,  513,  1921). 
In  prel?-minary  greenhouse  tests  the  Phoma  sp.  isolated  fromi  the  roots 
and  leaves  induced  a  leaf-spot  disease  of  corn  plants  when  the  young 
plants  were  sprayed  with  an  aqueous  conidial  suspension.     It  v\'as  somev^hat 
surprising  that  so  few  isolates  of  Pythium  were  obtained,  since  the  med- 
ium was  considered  favorable  for  their  appearance.     Several  species  of 
Curvularia  were  obtained  for  the  first  time  from  corn  seedlings. 

The  same  predominating  organisms  were  obtained  from  the  priinary  roots 
of  plants  2  feet  high  as  from,  those  only  1  foot  high.     In  addition,  the 
necrotic  areas  on  secondary  roots  of  the  older  plants  carried  the  same 
fungi  as  those  on  the  primary  roots. 

Fusarium  nionilif orme  was  the  predoiiiinating  fungus  isolated  frcmi  necro- 
tic mesocotyls  at  the  early  and  later  cericds  of  examination.     Phoma  sp. 
-  and  Trichoderma  sp.  were  next    in  abundance,  while  Helmdntho  soorium,  sp.  , 
Pythium  so. ,  "Curvularia  sp. ,  Gibber el la  sp. ,  Alternaria  sp. ,  and  Diplodia 
zeae  were  isolated  occasionally. 

The  crovm  region  of  plants  ao Droximately  2  feet  high    generally  was  dis 
colored  a  light  brown,  and  yielded  Fusarium'  moniliforme,  bacteria,  and 
Phoma  sp.  in  nearly  all  cases.    Trichoderma  sp.  was  less  frequent. 

Summary  , 

Benefits  in  em^ergence  from  seed  treatment  of  „US  hybrid  13  at  6  location 
under  test  in  1944  were  obtained  from  plantings  m.ade  in  late  April;  and 
through  most  of  May.      The  seed  showed  seed-ccat  injury  over  the 'embryo 
in  100%  of  the  kernels,  and  carried  seed-borne  fungi  on  ^0%  of  the  kernel 
In  general,  Arasan  proved  superior  or  equal  to  Spergon  and  Seinesan  Jr. 
under  cold,  wet  soil  conditions  requiring  1  to  2  weeks  for  emergence, 
while  Barbak  C  under  these  conditions  was  the  least  effective.  Semesan 
Jr.  and  Barbak  C  proved  slightly  superior  to  Spergon  and  Arasan  under  con 
ditions  requiring  less  than  1  week  for  seedling  emergence. 

Seedling  vigor  generally  was  greater  from  seed  treatment.  Differences 
amongst  seed  treatment  materials  were  not  noticeable,  except  perhaps- in 
.Iowa  where  Arasan  appeared  the  most  effective  and  Sem.esan  Jr.  the  least. 

Mesocotyl  necrosis  was  reduced  most  by  Sem.esan  Jr.  and  to  a  lower  ex- 
tent by  Arasan.     Spergon  and  Barbak  C  generally  were  .  ineffective  except 
at  the  May  30  planting.     Primary  root  necrosis  generally  was  unaffected 
by  seed  treatment j  except  to  a  slight  extent  by  Semesan  Jr. 
CORN  SEED  TRE_.T'XrT  BUBCCMIITTE 
CENTRAL  A^D  'T  ^IhlZr  ^T.TES  ^EGICr" 
A.  J.  UllstruD 
C.  Tucker 
Benjamin  Kcehler 
■   P.  E.  Hoppe 

G.  Semeniuk,  Chairman 
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■CCCPERATIVZ  FLAX  SEZD  TRIDi^Tl'IENT  TESTS  IK  19 UU-^ 
F.  J,  Greaney 

It  is  recognized  generally  that,  good  stands  are  essential  in  the  suc- 
cessful nroduction  of  flax.    To  obtain  information  concerning  the  effect 
on  stand  (plant  emergence)  of  treating  sound  and  damaged  (mechanically- 
irjiired)  seed  of  Royal  flax  "with  different  fungicidal  seed  treatment  ma-  . 
terials,  a  cooperative  test  was  conducted  at  several  stations  in  the 
United;  States  and  Canada  in  19^.    The  materials  anri  rates  of  application 
used  are  given  in  Table  'l'.    Plans  and  seed  materials  for  the  tests  were 
prepared  at  the  ■'innipeg  Laboratory.    The  experiment  was  planted  at  the 
follov^ing  cooperating  stations:    St.  Paul,  iVxinnesota  (la.  B.  k'oore);  Ames, 
Iowa' (G.  S.  -Reddy);  Fargo,  North  Dakota  ('■.  E.  Brentzel):  Kadison,  W  is- 
consin (H.  L.  Shands);  Geneva,  Kew  York  (W.  F.  Crosier);  Brookings,  South 
Dakota  (V..  F,  Buchholtz ) ;  Bczeman,  i^iCntana  (R.  H.  Bsmberg)-;  PulLman,  VJash- 
ington  (C.  S.  Holton);  and  at  Vvinnipeg,  Morden,  and  Brandon  in  Manitoba 
(F.  J.  Greaney)  .    The  results  of  these,  tests  are  summarized  in  Tables  1, 
2,  and  3-  ■  •    •    •  - 

Table  1-.    Effect  of  treating  so'ond  and  mechanically-injured  seed  of  Royal 
f'lax  with  different  seed  treatments  on.  seedling  emergence 
.(stand).'-  Results  of  greenhouse  tests  in  beds  of  non-sterile 
soil.  •■  (Data  are  means  of  2  trials). 


:    Gz.  : 

Percentage  emergence^'    (seedling  stand) 

Fungicide 

per 

bu. 

•  Sound  seed^  : 

injured  seed^ 

New  Improved  Ceresan  , 

1/U 

81 

:  22 

'  1/2 

87 

42 

:  1 

80  : 

'59 

1  1/2 

;  86 

60 

2  : 

84 

71  , 

:  3 

:    ■            92  • 

•           ■  63 

Semesan  Jr. 

'  2  1/2  : 

82 

29 

Spergon 

3 

86 

:  29 

:  1  1/2  : 

79 

30 

Arasan              ,  : 

/-> 

80  ■    '    "  ■ 

53 

:  1  1/2  : 

86 

40 

None  (check) 

:  76 

17 

Necessary  difference,' 

5%  level  ": 

6.6 

10.1 

Seed  of  Royal'  flax  from  crop  grovvn  at  '"innipeg  in  1942 
Seed  from  flax  plants  thi'eshed  by  means  of  an  orainary  clothes  wringer. 
Percentage  of  damaged  kernels"  =0.0 

Seed  from  flax  plarxts  threshed  by  a  m.achine  equipped  with  a  steel  cyl- 
inder.   Percentage  of  l-ernels"  fractured  =  3'1»0 


-Under  the  auspices  of  the  Comjiiittee  for  Ccprainaticn  in  Cereal  and  Vege- 
table Seed  Treatment  Research,  of  the  Ajnerican  Phytopatholosi ca]  Society 
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Table  4.     Effects  cf  treating  soiind  and  mechanically-injured  seed  of  Roval 
flax  with  different  fungicides  on  emergence  and  yield  at  ^'anni- 
peg  and  Morden,  Manitoba,  in  1944 


:  Percenta 

ge  emergence  ^ 

:            .Yield  ' 

Flingicide  ; 

Oz.-' 

:      .  (seedling,  stand) 

:    :  (bu.: 

per  acre) 

: Average 

: 

: Average 

bu. 

:  Winnipeg:  I 

iorden : ( 2  sta- 

:  Winnipeg 

: Morden: (2  sta- 

;  tions) 

; 

:  tions) 

Sound  seed  (A) 

Nevj  -Improved 

1/4 

65 

70 

67.5 

27 .4 

18,9 

22,2 

Ceresan  ' 

1/2 

'63  - 

72  • 

67 . 5' 

26.8- 

15^*2 

21.0 

1 

6:? 

70 

67.5 

28.2 

16.6 

22.4 

1 

1/2 

66 

65 

65.5 

2818 

16.2 

22.5 

>d 

69    ••  ■ 

71 

•  70.0- 

30.1 . 

16.1 

23.1  : 

3 

72 

68 

70.0 

27-5 

•  17.2 

22.4 

Semesan  Jr. 

2 

1/2 

64 

71 

.  67.5 

27.1 

16.1 

21.6 

Q 
J 

69 

68 

68.5' 

26.9 

■  17.1 

■22..0  - 

1 

.1/2. 

64    .  ' 

66 

65.0 

26.0 

15.2 

20.6 

Arasan 

3 

65 

66 

65.5 

27.8 

18.0 

22.9 

1 

1/2 

70 

6q 

nO  S 

25.9 

22  0 

None  ( check ) 

61 

70 

26.6 

1  6  /. 

Injured  seed  (B) 

Ke-w  Improved 

1/4 

26 

^8 

32.0 

27  Q 

16.6 

22.2 

Ceresan 

1/2 

25 

36 

30  i  5 

26.-9 

17  .2 

22.0 

1 

3^ 

•44 

39.0 

.  28.0 

18.4 

23.2. 

1 

1/2 

35 

34 

3/^.5 

27.1 

16.9 

.  22.0 

2 

44 

50 

47.0 

27.0 

-  18.9 

23.0 

44 

42 

•  -43.0 

.  26.5 

15.9 

21.2 

Semesan  Jr. 

2 

1/  ^ 

24 

34 

29.0 

26.0  ■ 

17.0 

21.5 

Spergon 

3 

'  32 

36  ' 

34.0 

26.4 

16.6 

•  22.5 

1 

1/2 

23 

37 

30.0 

26.2' 

16.0 

•  21.2 

Arasan 

3 

30 

39 

34;  5 

27.5 

18.4 

23.0 

1 

1/2 

24 

37 

'30.5 

25.6 

16.7 

21.2 

None  ( che  ck ) 

20 

30 

.     25. -0. 

26.2 

16.2 

21.2 

Necessary  difference, 

5?o  level  ■ 

10.7 

8.6 

4.4 

(a) 

(a) 

(a) 

Mean  of  sound 

seed 

66.1 

68.8 

67.4 

:  27.4 

"16.8 

22.1 

Mean  of  injured  seed 

30.1 

38.1 

34.1 

..  26.8 

17*1 

22.0 

Necessary  difference, 

5%  level 

'4.7 

2.4 

3.3 

:  (a) 

(a) 

(a) 

(a)  Differences  between  fungicides  and  kinds  of  seed  insignificant 
statistically 
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In  addition  to  the  above-mentioned  stand  tests, separate  experiments 
were  made  at  Winnipeg  and  Morden,  jianitoba,  to  determine  the  effect  of  dif- 
ferent seed  treatments  on  the  yield  from  sound  and.  damaged  seed  of  Royal 
flax.    The  results  of  the  yield  tests  are  presented  in  Table 

1'he  results  of  greenhouse  trials  vvith  each  kind  of  treated  and  untreat- 
ed sound  and  injured  flax  seed  used  in  the  field  tests  of  1944  are  given 
in  Table  1,     These  data  indicated  that  the  sound  and  injured  seed  lots  of 
Royal  flax  would  be  suitable  for  field  studies. 

The  seedling  stand  results  for  the  different  stations  are  given  in  Ta- 
bles 2  and  3»    As  might  be  expected,  no  beneficial  effects  were  observed 
when  sound,  high  quality  flax  seed  was  treated  with  New  Improved  Geresan, 
Arasan,  Spergon,  and  Semesan  Jr.  (Table  2).    On  the  other  hand,  at  a  num- 
ber of  stations,  treatment  of  mechanic ally -injured  flax  seed  with  New  Im- 
proved Cere san- increased  sealing  stand  as  much  as.  100%.    Rates  of  1  oz. 
and  more  per  bushel  were  in  general  more  effective  than  the  1/4  and  1/2 
oz.  rates,  in  a  number  of  instances  significantly  so,  but  there  were  no 
marked  differences  between  the  1,  1  1/2,  2,  and  3  oz.  rates.     Arasan  and 
Spergon  applied  at  the  rate  of  1  1/2  oz.  per  bu.  were  about  as  effective 
as  New  Improved  Geresan  applied  at  the  1/2  oz.  rate,  but  were  not  equal 
to  it  at  the  higher  rates.    The  results  in  Table  3  indicate  that  the  dam- 
aging effects  of  mechanical  injury  to  flax  seed  are  partly,  but  only  part- 
ly, overcome  by  treatment,  and  emphasize  the  Importance  of  reducing  mech- 
anical injury  in  .seed  flax. 

The  most  striking  results  of  the  1944  field  tests  were  in  respect  to 
yield.    At  Vvinriipeg  and  Morden,  Manitoba,  in  1944 >  plots  of  injured  flax 
seed  produced  approximately  one-half  the  number  of  plants  as  did  the  plots  - 
of  sound  seed  (Table  4).    However,  no  differences  in  yield  between  sound 
and  injured  seed  plots  were  observed.     In  othsr  words,  under  Manitoba  con- 
ditions in  1944,   50  flax  plants  yield  as  much  as  did  100  plants.  It 
should  be  mentioned,  hov^ever,  that,  in  these -tests,  v^eed  competition  was 
eliminated  by  cultivation.    It  is  entirely  possible  that  under  farm  prac- 
tice, where  weeds  are  an  important  factor,  the  heavier  stands  from  non- 
injured  and  from  treated,  injured  seed  would  outyield  the  lighter  stands. 
A  statistical  study  of  the  data  of  the  1944  stand  and  yield  tests  with 
flax  emphasized  the  need  of  careful  planning  and  adequate  replication  in 
field  tests  with  this  crop. 

DOMINION  lABORATORY  OF  PLANT  PATHOLOGY,  WIM-'IPSG,  IIANITOBA 
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RESULTS  OF  THE  UNIFORIi  SOYBEAN  SEED  TREATMS^JT  TESTS  IN  19/^4-^ 

W.  B.  Allington,  0.  G.-Kent,  I.  W.  Tervet,  and  Benjamin  Koehler^ 

The  uniform  soybean  seed  treatment  test  in  194/+  was  expanded  tooinclude 
several  Southern  and  Eastern  States  as  v-ell  as  most  of  those  in  the  North 
Central  area  y;hich  cooperated- in  1943»    This  experiment  was  conducted  at 
9  locations  in  1943  (PDR  Suopl*  143,  po.  76-79),  and  at  I'i  locations  in  ■ 
1944  (Table  1) .  .  : 


Table  1.    Cooperators,  locations,  and  general  results  of  the  soybean 
seed  treatment  tests  in  1944- 


: Significant 

effect 

Location 

:Cooperator 

I  Planting 

:  V-ariety 

: of  chemical 

seed 

I  date 

:  treatmer 

it 

*, 

:Cn  stand  • :0n  yield 

■North  ern^  Jest 

Manchu 

Brookings,  S.Dak'. 

Vv. 

Buchholtz 

June  7 

606 

None  . 

None 

Madison,  -715. 

J. 

G. 

Dickson 

None 

None 

St.  Paul,  Minn. 

I. 

Tr 
v«  • 

Tervet 

Increase 

None 

Central  Test 

Lincoln 

Lincoln,  Nebr. 

J. 

E. 

Livingston 

May  3C 

None 

None 

Ames,  Iowa 

n 

U. 

C. 

Kent 

Increase 

None 

Columbia,  Mo. 

C. 

M. 

Tucker 

May  19 

-None 

None 

urDana ,  x±± . 

B. 

Koehler 

May  19' 

None 

None 

Lafayette,  Ind. 

it « 

M. 

Caldwell 

June  8 

None 

None 

East  Lansing, 

Mich. 

J, 

H. 

Muncie 

■June  28 

None 

(a) 

Columbus ,  Ohio 

L. 

C. 

Saboe 

None 

None  ■ 

Beltsville,  Md. 

H. 

Johnson 

Increase 

None 

Newark,  Del. 

J. 

W. 

Heuberger 

May  19 

(a) 

(a) 

Southern  Test 

Cgden 

Stuttgart,  Ark. 

E. 

M.' 

Cralley 

May  13 

None 

None 

Stillwater,  Ckla. 

K. 

S. 

Chester 

April  29 

None 

None 

Stoneville,  L:iss. 

P. 

R. 

Hen son 

May  8 

Increase 

None 

Auburn,  Ala. 

C. 

'  "ilson 

May  13 

None 

None 

Experiment ,  Ga . 

J. 

L. 

Weimer 

June  22 

None 

None 

Raleigh,  N-  Car. 

S. 

G. 

Lehman 

May  2 

None 

None 

(a)    No  data  take 

n  because  of  weether  damage, 

etc. 

■These  seed  treatment  tests  were  conducted  under  the  auspices  ox  the  Sub- 
committee on  Soybeans  of  the  general  Seed  Treatment  Co.nmittee  of  the 
American  Phytopathological  Society. 

'Associate  Pathologist,  UoS.  Regional  Soybean  Laboratory;  Assistant  fro- 
f  ess  or  of  Botany,  Iowa  Agric-ol  tural  S::oeriment  Station:  Instructor  ^  in  ^ 
Plant  Pathology,  -iinnesota  Agricultural  Experiment  Station;  and  Chiei  in 
Crou  Pathology,  Illinois  Agrj.cultural  Exoeriment  Station;  respectively. 
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The  plan  of  the  experiment  was  the  same  in  both  years.    A  split  plot  de- 
sign v;ith  4  randomized  blocks  was  planted  at  each  location.     The  seed  cf 
one-half  of  each  plot  was  inoculated  v^ith  legmne  bacteria  just  before 
planting  and  the  other  h^lf  was  left  uninoculated .    Transfers  of  a  good 
culture  of  the  soybean  nodule  organism,  growing  on  agar,  were  obtained 
from  the  Soil  Biology  Division  of  the  University  of  Illinois.     The  see'd 
was  treated  in  bulk  and  packaged  at  the  U.  S.  Regional  Soybean  Laboratory 
and  distributed,  with  the  bacterial  culture  and  planting  plan,  to  all  co- 
'perators.    This  assured  a  high  degree  of  uniformity  as  to  seed  source, 
chemical  dosage,  etc. 

The  seed  used  in  the  Northern  section  was  Manchu  6o6  with  a  germination 
of  9Ca-.     In  the  Central  section,  the  Lincoln  variety  was  used,  germina- 
tion 89%,  and  in  the  South,  Ogden  was  used  with  a  germination  of  S5/l  .  All 
seed  was  planted  at  the  rate  of  135  viable^  seeds  per  18-foot  row.  The 
seed  was  planted 'by  hand.     Stand  data  were  taked  on  the  lo-foot  row.  Late 
in  the  summer,  1  foot  of  each  end  of  the  row  was  dug  and  the  roots  were 
examined  for  nodulation.     Yield  data  were  taken  on  the  remaining  16-foot 
rows. 

The  treatments,  for  convenience,  have  been  nuimbered  as  follows: 


Treatment ,  ,  Oz/Bu 

1.  ChecK  None 

2.  Sem.sssn  Jr.  2 

3.  New  Improved  Ceresan  1/2 

4.  New  Improved  Ceresan  1 

5.  Arasan  1 

6.  Arasan  2 
7  .  S per gen  2 
8.  Spergon  3 


Effect  of  Soybean  Seed  Treatm.ent  on  Stands.     Significant  increases 
in  stand  from  treatment  with  a  fungicide  were  obtained  at  U  locations: 
Minnesota,  Iowa,  Maryland,  and'  Mississippi  (Table  2).    The  data  were  sub- 
jected to  the  regular  analysis  of  variance  in  which  the  check  'j^^as  consi- 
dered as  a  treatm.ent.    At  several  additional  locations  all  the  treatments 
gave  increased  stands  over  the  check.    Under  these  conditions,  a  differ- 
ent m.ethod  of  analysis,  using  check  versis  treatments,  might  have  been  used 
to  better  advantage.     The  increase  in  stand  was  not  so  striking  as  in  the 
1943  t^est*    Statistically  significant  increases  were  found  lAihen  the,  data 
from  all  the  locations  of  each  of  the  3'  sections  were  summarized  and  ana- 
lyzed.   The  best  treatment  in  the  Northern  section  was  Spergon  3  oz.,  in 
Central  area  Arasan  2  oz  . ,  and  in  the  South,  New  Im^proved  Ceresan  1  oz. 
and  Spergon  2  and  3  oz.    The  differences  between  the  chemcals  themselves 
are  not  significant  in  general.    The  poorer  results  obtained  with  seed 
treatment  this  year  might  be  accounted  for  by  the  fact  that  somewhat  bet- 
ter seed  was  used  txhan  in  1943« 

Effect  of  Seed  Treatment  on  Yield  of  Soybeans.     The  yield  of  soy- 
beans was  unaffected  in  1944  by  seed  treatment.     The  small  increase  in 
stand  was  apparently  not  sufficient  to  be  reflected  in  a  yield  increase. 
The  data  given  in  Table  3  ^or  the  tests  in  the  3  areas  do  not  indicate 
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benefit  iro:u  seed  treatment. 

V;ith  one  eyception,  inoculation  of  the  seed  did  not  increase  the  yield. 
At  Alabama,  however,  large  increases  in  the  yield  ^mre  recorded  for  inocu 
lation.    At  this  station,  the  treatment  x  inoculation  interaction  vjas  sig 
nif leant  as  the  efficiency  of  inoculation  was  slightly  Lmpaired  by  the 
treatments.     The  mercury  compounds  were  most  harmful  to  the  inoculant . 
Observations  on  nodule  formation  reported  from  this  station  indicated  a 
considerable  increase  in  nodulation  v.dth  inoculation.     At  several  other 
locations,  detailed  tBxamination  of  the  roots  during  favorable  conditions 
in  the  growing  season  showed  no  consistent  differences  in  nodulation. 
Thi.s  was  true  on  the  plots  planted  with  chemically  treated  seed 
as  well  as  the  inoculated  vs.  the  uninoculated  rovvs .     At  locations  v^here 
detailed  examinations  were  made,  both  the  inoculated  and  uninoculated  row 
were  well  nodulated. 

In  view  of  the  results  reDorte::.  hei-e  c.nd  the  orevious  year's  results 
(PDR  Suppl.  14 5 J  pp.  76-79)  on  s'ycean  seed  treatments,  it  appears  doubt- 
ful that  seed  treatmient  for  scycsans  can  be  recomimended.     Further  tests 
are  needed.    It  is  known  now  thaL  injury  to  the  seeds  or  seedlings  from 
the  seed  treatment  chemdcals  used  does  not  seem  to  occur,  and  that  seri- 
ous effects  on  nodulation  in  soils  vjhich  have  previously  grov'n  soybeans 
may  not  be  expected.     Consequently,  in  bhe  event  of  a  season  causing  se- 
vere weather  damage  to  the  seed,   seed  treatm.ent  the  following  year  m.ay  be 
advisable. 

SOYBEAN  SEED  TREATiV'^I^  SUBCGl^ilTTEE 
W.  B.  Allington 
G.  C.  Kent 
I.  vV,  Tervet 

Ben.jardn  Koehler,  Chairman 


